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MS Appeal Brief - Patents 
Commissioner for Patents 
P.O.Box 1430 
Alexandria, VA 22313-1450 

Dear Sir: 

As required under § 41.37(a), this brief is filed within two months of the Notice of 
Appeal filed in this case on March 23, 2005, and is in fiirtherance of said Notice of Appeal. 

Hie fees required under § 41.20(bX2) are dealt with in the acconqianying FEE 
TRANSMITTAL. 

Hus brief contains items under the following headings as required by 37 CF'.R. § 41.37 
andMJ>.E.P.§1206: 

Real Party in Interest 
Related Appeals and Loterfbieaces 
Status of Claims 
Status of Amendments 
Summary of Claimed Subject Matter 
Grounds of Rejection to be Reviewed on Appeal 
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Argument 
Claims Appendix 
Evidence Appendix 
Related Proceedings Appendix 



Appendix A 



Claims 



1. REAL PARTY IN rSTTEREST 

The real party in interest for this appeal is: 

Quantum Corporation. 

n. RELATED APPEALS, INTERFERENCES, AND JUDICIAL PROCEEDINGS 

There are no other appeals, interferences, or judicial proceedings which will directly 
affect or be directly affected by or have a bearing on the Board's decision in this appeal. 

ni, STATUS OF CLAIMS 

A. Total Number of Claims in Application 
There are 36 claims pending in s^plication. 
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B. Current Status of Claiim 

1. Claims canceled: 2, 11 

2. Claims withdrawn firomconsidemtioii but not canceled; 0 

3. Claims pending: 1, 3-10, 12-38 

4. Claims allowed: 0 

5. Qaims rujwted: 1, 3-10, 12-38 

C, Claims On Appeal 

The claims on appeal are claims 1, 3-10, 12-38 

IV. STATUS OF AMENDMENTS 

Applicant did not file an Amendment After Final Rejection. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

Independent claim 1 defines an apparatus directed to mass storage backups The 
apparatus includes an input to receive mass storage write commands 109, which comprise data 113 
and a mass storage address 111 at which the data is to be written. (Page 9, lines 4-5; Figura 4.) The 
apparatus also includes a source of time information 205. (Page 9, lines 8-9^ 1 1-13; Figure 4.) A 
circuit 403 associates a mass storage write command 109 with the time information to capeate a log 
entry. (Page 9, lines 8-9; Figure 4.) He circuit 403 queues log enliy .and periodically sends one or 
more of the queued log entries to a storage. (Page 9, lines 8-1 1 ; Figure 4,) 

Independent claim 9 defines a method for backing up a mass storage. The method 
includes acc^ting mass stoi^ge write commands 109 at a log-assisted disk 403. (Page 9» lines 4-S; 
Figure 4.) A time is fended to each of the mass storage write commands 109 at the log-assisted 
disk 403 to foim a log entry. (Page 9, lines 8-9; Figure 4.) The log entries are queued in a log 
queue at the log-assisted disk 403. (Page 9, lines 8-9; Figure 4.) Log entries from the log queue are 

sf-19320S3 
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written into a log file 405 in a local mass storage different from tbe mass storage to be backed up. 
(Page 9, lines 8-11; Figure 4.) 

Ind^endent claim 17 defines a method of recreating the state of a mass storage device at 
a given time. The method includes accepting a snapshot 501 of the state of a mass storage device 
taken at a point in time earlier than the given time. (Page 10» lines 16-17; Figure 5.) Log entries 
5 1 1 having timestamps later than the point in time of the snapshot 501 are accepted (E^a^e 10, lines 
18-21; Figu^ 5.) The snap^ot is written to a storage device on which the mass storage device is 
being restored. (Page 10, lin^ 21 - page 1 1» line 2.) The log entri^ having timestamps later than 
the point in time of the snapshot is written to the storage device on which the mass storagp device is 
being restored. (Page 10, lines 21 - page 11, line 2.) The writing of the log entries is terminated 
when the timestamp of the log entry is equal to the given time, (Page 10, lines 21 - page 1 1 , line 2.) 

Independent claim 20 defines an article of manufacture. The article of mami&ctore 
comprises a computer readable media and computer code to cause a computer to accept mass 
storage write commands 109 for a mass storage to be backed up at a log-assisted disk 403. (Page 9, 
lines 4-5; Figure 4.) A time is appended to each mass storage write command 1 09 to form a log 
entiy at the log-assisted disk 403. (Page 9, lines 8-9; Figure 4.) Log entri^ are queued in a log 
queue at the log-assisted disk 403. (Page 9, lines 8-9; Figure 4.) Log entries from the log queue are 
written into a log file 405 in amass storage di£Ferent from tiie mass storage to be backed up. (Page 
9, lines 8-11; Figure 4.) 

Independent claim 21 defines a backup system for continuous backup of computer data 
stored at a computer to a mass storage system. The backup system includes an operating system 
107 for receiving write commands 105 from an application 103 installed on the comptiter 201 and 
for converting each received write command 105 into a sector write 109 having a sector addr^s 111 
and sector data 113. (Page 6, lines 19-23; Figure 2.) The backup system also includes a source of 
time infomiation 205 and a log-^sisted disk 203 for processing sector writes 109 sent to the log- 
assisted disk 203 by the operating system 107. (E^age 7, lines 3-5; Figures 2, 3.) Hie log-assisted 
disk 203 receives the sector writes 109, accumulates the sector writes 109, associates each sector 

sf-1932053 
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write witti the time information 303 to create a log entry, and queues log entries in a log queue 305. 
(Page 7, lines 3-5; Figures 2, 3,) A storage 125 accepts the log entries Sum the log queue 305. 
(Page 7, lines 8-11, 12-13; Figures 2, 3.) A communication means 119 communicates the log entry 
to the storage 125. (Page 7, lines 5-11.) The communication means is a means-plus-fimction 
element. A netwodc interface card (NIC), such as an etheroet card, is a structure described in the 
specification corresponding to the communication means. (Page 6, lines 1 1-18; Figures 2, 3.) The 
operating system 107, the source of time information 205, the log-assisted disk 203^ and the 
communicating means 1 1 9 are in electrical communication with each other within a computer 201 . 
(Figures 2, 3.) 

Independent claim 33 is a naethod for continuously backing up compute data to a mass 
storage system. The method includes receiving write commands 105 &om an application 103 
nmrring on a computer 20L (Page 6, lines 19-23; Figure 2.) Each received write commaml 105 is 
converted to a sector write 109 having a sector address 111 and sector data 113. (Page 6, lines 19- 
23; Figure 2.) Bach sector write 109 is sent to a log-assisted disk 203. (Page 7, lines 3-5; Figures 2, 
3.) Each sector write 109 is combined with a time stan^ 303 at the log-assisted disk 203 to form a 
log entry. (Page 7» lines 3-5; Figures 2, 3.) Log entries are queued at the log-assisted disk 203. 
(Page 7, lines 3-5; Figures 2, 3.) The log entries are communicated to a mass-storage system 125. 
(Page 7, lines 8-11, 12-13; Figures 2, 3.) The log entries are stored in a log file at the mass storage 
system 125. (page 7, lines 12-13; Figures 2, 3.) 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

A. Whether claims 1, 3, 5-10, 12, 13, 20-23, 25, 27-33, and 35-37 are anticipated by 
U.S. Patent No. 6,170,063 (the Golding reference) under 35 U.S.C. 102(e). 

B. Wheflier claim 17 is anticipated by U.S, Patent No. 5^008,786 (the Thatte reference) 
under 35 U.S.C, 102(b). 

C. Whether claims 4 and 26 are unpatentable over the Golding reference under 35 
U.S.C. 103(a). 

rf-1932053 
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D. Whether claim 14 is ui^atentable over the Golding reference and U.S. Patent No. 
5,943»672 (the Yoshida reference) under 35 U.S.C. 103(a). 

E. Whether claims 1 5 and 34 are unpatentable over the Golding reference and U.S. 
Patent No. 6,182,198 (the Hubis reference) under 35 U.S.C. 103(a). 

F. Whether claims 16 and 38 are unpatentable over the Goldiug reference and U.S. 
Patent 5,403,639 (the Belsan reference) xrnder 35 U.S.C. 103(a). 

G. Whether claim 1 8 is unpatenable over the Thatte reference and the Golding reference 
under 35 U.S.C. 103(a). 

H. Whether claim 19 is unpatentable over the Thatte reference and the Golding 
reference under 35 U.S-C. 103(a). 

L Whether claim 24 is unpatentable over the Golding and U.S. Patent No. S»819,020 
(the Beeler reference) under 35 U.S.C. 103(a), 

Vn, ARGUMENT 

Oaims 1, 3-10, and 12-38 were finally rejected by the Examiner in a Final OfSce Action 
mailed on November 19, 2004. Applicants respect&lly request reversal of (he rejection of these 
claims in view of the following remarks. 

^ Claims 1, 3, 5^10. 12, 13. 20-23. 25, 27-33. and 35-37 

Claims 1, 3, 5-10, 12, 13, 20-23, 25, 27-33, and 35-37 stand rejected under 35 U.S.C 
102(e) as being anticipated by U.S. Patent No. 6,170,063 (the Golding reference). Applicants assert 
that the Golding reference &ils to disclose each and every element recited in these claims. 

h Claim 1 

Claim 1 recites, in part, "a circuit for associating a mass storage write command with flie 
time information to create a log entry." Claim 1 also recites that *the circuit queues log entties." 

sf-19S2053 
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The Gelding reference discloses controllers 22, 32 that receive write messages 12, 13 
generated by a processor 1 L (See column 3, Imes 30-55, FIGURE L) As depicted in FIGURE 1 of 
the Golding reference, write messages 12, 13 generated by processor 1 1 include timestamps (i.e., 
t=10) indicating when the write messages were generated. (See column 3, lines 45-55.) 

Because the write messages generated by processor 1 1 already include timestamps 
before the write messages are received by controllers 22, 32, Applicants have asserted that the 
controllers disclosed in the Golding reference do not anticipate the circuit recited in claim 1 that 
associates "a mass storage write command with the time information to create a log entry," 

In the Final OfSce Action, the Examiner responded by stating: 

"Golding's controller though, takes a message and creates a log 
entry by taking the data in the message and associates the time 
stamp data in that message when forming the bg entry. Some sort 
of 'association' is done to go fium a message to a log entry that 
contains time stamp info." 

Applicants assert that the Examiner's assertion that Golding's controller creates a log 
entry by taking the data in the message and associating the timestamp data is not supported by the 
disclosure of the Golding reference. In contrast, the Golding reference only discloses placing a 
message m a log after testing the timestamp of the message to determine if tlie message was sent 
within a reasonable time ftame. (See column 5, lines 10-25.) 

In particular, as noted above, the Golding reference explicitly discloses that the write 
messages generated by processor 1 1 include timestamps. The Golding reference discloses that, after 
receiving a write message, each disk compare the message timestamp to the disk's local clock to 
determine if the message was sent within a reasonable time fi:ame. (See column S» lines 10-12.) If 
the timestamp fails the test, the disk sends a negative acknowledgement back to the sender and 
discards the message. (See column 5, lines 19-21.) If the timestamp passes the test, the disk places 
the message in the log. (See column 5, lines 23-25.) Tho Golding reference, however, does not 
disclose taking the data in the message and associating the time stamp data in the message \dien 
£c»iming the log entry as asserted by the Examiner. 

sf-I932053 
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Additionally, Applicants assert that the Examiner's conclusion that "some sort of 
^association' is done" is insufficient to establish that the Gx)lding reference inherently discloses tiiat 
the controllers associate "a mass storage write command with the time infomiation to create a log 
entry." As set forth in M.P.E J. 2112 (IV), to show inherency, the Examiner must provide "a basis 
in feet and/or technical reasoning to reasonably support the determination that the allegedly inherent 
characteristic necessarily flows fiom the teachings of the applied prior art.** Applicants assert that 
the Examiner has not provided any fact and/or technical reasoning to establish that it necessarily 
flows from the teachipgs of the Golding reference that the controller associates the data in the 
message with the time stamp data in the message to form a log entry. Instead, as noted above, the 
Golding reference explicitly discloses placing a message in a log if the message is determmed to 
have been sent within a reasonable time fiiame by comparing the tim^tamp of the message to a 
local clock. The Golding reference does not explicit disclose any additional processing or 
modification of the message after the message has been determined to have been sent within a 
reasonable time fiame and before the message is placed in the log. Apphcants assert that there is no 
technical reason why the write message can not be placed into the log without modifying the write 
message, which is what is explicitly disclosed in the Golding reference. 

Thus, Applicants assert that the Qolding reference fells to disdose explidtly or 
inherently each and every element of claim 1. Therefore^ Applicants assert that claim 1 is allowable 
over the Golding re&rence. 

Claim 9 recites* ""appending, at the log assisted disk, a time to each of said mass storage 
livrite commands to form a log entry," and ''queuing log entries in a log queue at the log-assisted 
disk'' For the reasons set forth above with regard to claim 1^ Applicants assert that the Golding 
reference fails to disclose each of these elements of claim 9. 

3, Qaim20 

Claim 20 recites^ "append a time to each of said mass storage write commands to form a 
log entry at the log-assisted disk," and "queue log entries in a log queue at the log-assisted disk." 
For the reasons set forth above with regard to claim 1^, Applicants assert that the Golding reference 
feils to disclose each of these elements of claim 20. 
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4. Claim 21 

Claim 21 recites a log-assisted disk, where a sector write is associated with time 
information to create a log entry, and log entries are queued in a log queue. For the reasons set forth 
above with regard to claim 1, Applicants assert that the Golding reference Ms to disclose each of 
these clients of claim 21. 

5^ Claim 33 

Claim 33 recites ''combining each sector write with a time stamp at the log^sisted disk 
to fiwm a log entry," and "queuing log entries at the log-assisted disk." For die reasons set forth 
above with regard to claim 1, Applicants assert that the Golding reference &ils to disclose eadi of 
these elements of claim 33. 

6. aaimg 3, 5-8. 10. 12^3, 22. 23. 25. 2?^ and 3Sn37 

Claims 3, 5-8, 10, 12, 13, 22, 23, 25, 27-32, and 35-37 depend &om claims 1, 9, 21, and 
33, Thus, Applicants assert that these claims are allowable for at least the reason that they depend 
fcom allowable independer\t claims. 
B. Claim 17 

Claim 17 stands rejected under 35 U.S.C. 102(b) as being anticipated by U.S. patent No. 
5,008,786 (the Thatte reference). 

Claim 17 recites, 'Sviiting the snapshot to a storage devicgjonjwhich the mass storape 
device is being restored ." Claim 17 also recites, *^vriting the log entries having timestamps later 
than the point in time of the snapshot to the storage device on which the mass storage device is 
bdnRreytqr^c^," 

Applicants have asserted that the ^storage device on which the mass storage device is 
being restored* ' redtcd m claim 17 corresponds to the ' *new disk* * rather than the "areMval 
medium' * disclosed in the Thatte reference. Applicants have also asserted that the Thatte reference 
does not disclose "writing the snapshot (which was taken at a time earlier than the given time)" to 
the "new disk ** and ''writing the log entries having timestamps later than the point in time of the 
snapshot" to the "new disk ." 
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The Examiner has failed to respond to Applicants assertions. Instead, in the Final Office 
Action, the Examiner has repeated that the Thatte reference discloses writing archive pages and later 
pages to the "archive medium /' 

Thus, Applicants assert that the Examiner has failed to show that the Thatte reference 
discloses each and every element of claim 17. Therefore, Applicants assert that claim 17 is 
allowable over the Thatte reference* 
rTafina4and26 

Applicants assert that claims 4 and 26 are allowable for at least the reason that they 
depend from allowable independent claims. 

Applicants assert that claim 14 is allowable for at least the reason that it depends from an 
allowable independent claim. 

E. aaimg 15 and 34 

Applicants assert fbat claims 15 and 34 are allowable for at least the reason that they 
depend finom allowable independent claims. 

F, Claims 16 and 38 

Applicants assert that claims 1 6 and 38 are allowable fbr at least the reason that they 
depend from allowable independent claims, 
G> Claim 18 

.^yplicants assert that claim 18 is allowable for at least the reason that it depends fiom an 
allowable independent claim. 
H, aaiml9 

Applicants assert that claim 19 is allowable for at least the reason diat it depends from an 
allowable independent claim. 
L aaim24 

Applicants assert &at claim 24 is allowable for at least the reason diat it depends firom an 
allowable independent claim. 
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Vm. CLAIMS APPENDIX 

A copy of the claims involved in the present appeal is attached hereto as Appendix A. 
As indicated above, the claims in Appendix A do include the amendments filed by Applicant on 
November 3, 2004. 

DC. EVIDENCE APPENDDC 

No evidence pursuant to §§ 1.130, 1.1 31, or 1.1 32 or entered by or relied upon by the 
examiner is being submitted. 

X. RELATED PROCEEDINGS APPENDIX 

No related proceedings are leferenced in II. above, or copies of decisions in related 
proceedisss are not provided, hence no Appendix is included. 

Date± May 23, 2005 Rfispectflilly submitted. 




Registration No.: 44,417 
MORRISON & FOERSim LLP 
425 Market Street 

San Francisco, Califoniia 94105-2482 
(415)268-6373 
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APPENDIX A 

Claims Involved in the Appeal of Application Serial No. 09/588^2 

Claim 1 (Previously Presented): An apparatus for producing a mass storage backup, the 
apparatus comprising: 

an input for receiving mass storage Tvrite commands^ said commands comprUiqg data and a 
mass storage address at which the data is to be written; 
a source of time infonnation; 

a circuit for associating a mass storage write conimand with the time infoimation to create a 
log entry; and 

a storage for accepting log entries fi:om the circuity wherein the circuit queues log entri^ and 
periodically sends one or more of the queued log entries to flie storage. 

Claim 2 (Canceled). 

Claim 3 (Previously Presented): An apparatus as in claim 1 whs^ein the stora^ for 
accepting the log entries further comprises: 

a network cormecdon for accepting the log entries and for providing said log entries into a 
network; and 

a server for accepting log entries from the network and for providing the log entries to a log 
file on a log file mass storage device. 

Claim 4 (Original): An apparatus as in claim 1 wherein the network is the Internet. 

Claim S (Original): An apparatus as in claim 1 Therein the mass storage address at i^ch 
the data is to be writt^ comprises a sector address. 
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Claim 6 (Original): An apparatus as in claim 1 wherein the storage for accepting log entries 
is the mass storage: 

Claim 7 (Original): An apparatus as in claim I wherem the mass storage is a hard disk 

system. 

Claim 8 (Original): An apparatus as in claim 1 wherein the storage for accepting log entries 
is a RAM based virtual disk. 

Claim 9 (Previously Presented): A method for backing up a mass storage the method 
comprising: 

accepting, at a log-assisted disk, mass storage write commands for the mass storage to be 
backed up; 

appending, at the log^assisted disk, a time to each of said mass storage write coiomands to 
form a log entry, 

queuing log entries in a log queue at the log-assisted disk; and 

writing k>g entries from the log queue into a log file in a local mass storage different fixmi 
the mass storage to be backed up. 

Claim 10 (Original): A method as in claim 9 further comprising storing the log file in a non 
volatile storage. 

Claim 11 (Canceled). 

Claim 12 (Previously Presented): A method as in claim 10 wherein the local mass storage is 
a hard disk. 

Claim 13 (Original): A method as in claim 10 wherein the storing the log file in a non 
volatile storage further comprises: 

providing the log file to a network interface; 
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using the network interface to couple the log file into a network; 
accepting the log file &om the network;, and 
storing the log file on a mass storage device. 

Claim 14 (Original): A me&od as in IS wherein using the network interface to conple the 
log file into a network further comprises: 
receiving a status fiom the network; 

testing the status to detennine if the network traf&c is low; and 
coupling the log file into the network dependant on the network traffic. 

Claim 15 (Original): A method as in clahn 9 the method further comprising taking a 
snapshot of the mass storage to be backed prior to accepting mass storage write commands for 
the mass storage to be backed up. 

Claim 16 (Previously Presented): A method as in claim 9 wherem the step of writing log 
entries from the tog queue into a log file further comprises: 

determining the sector to be written to from the most recent lag entry; 

searchmg for log entries having an earlier time stamp which writes to the same address; and 

deleting any log entries with an earlier time stamp Avhidi writes data to the same adcbess as 
the most rec^ log entry. 

Claim 17 (Previously Presented): A method of recreating the state of a mass storage device 
at a given time the method comprising: 

accepting a snapshot of the state of a mass storage device taken at a point in time earlier than 
the given time; 

accepting log ^tries having timestamps later than the point in time of the snapshot; 
writing the snapshot to a storage device on whidi the mass storage device is being restored; 
writing the log entries having timestamps later than the point in time of the sns^hot to the 
storage device on which the mass storage device is being restored; and 
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termiiiating the writing of the log entries when the timestamp of the log entry is eqoal to the 
given time. 

Claim 18 (Previously Presented): A method as in claim 17 wherein the accepting a snapshot 
of the state of a mass storage device and acceptitig log entries fix)m the time of the snapshot fiir&er 
comprises accepting a snapshot of the state of a mass stomge device and accepting log entri^ £x)m 
the point in time of the snapshot from a network connection. 

Claim 19 (Original): A method as in claim 18 where the network ia the Internet. 

Claim 20 (Previously Presented): An article of nuum&cture comprising a computer readable 
media and compitter code which causes a computer to: 

accept mass storage write commands for a mass storage to be backed up at a log-assisted 

disk; 

^end a tune to each of said mass storage write commands to fisnn a log entry at the log- 
assisted disk; 

queue log entries in a log queue at the log-assisted disk; and 

write log entries from the log queue into a log file in a mass storage different from the mass 
storage to be backed up. 

Claim 21 (Previously Presented): A backup system fisr enabling continuous backi^ of 
computer data stored at a computer to a mass storage system, said backup system comprising: 

a) an operating system for receiving write commands from an q;)plication installed on the 
computer and for converting each received write command into a sector write having a sector 
address and sector data; 

b) a source of tone information; 

c) a log-assisted disk for processing sector writes sent to die log-^sisted disk by the 
opiating system, said processing including receiving the sector writes, accumulating the sector 
writ^3 associating each sector write with the time information to create a log entry, and queuing log 
entries in a log queue; 
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d) a storage for accepting log entries from the log queue; and 

e) means for commumcatmg the log aitry to the storage3 wherein the operating system, the 
source of time information^ the log-assisted disk» and the communicating means are in electrical 
communication with each other within a computer. 

Claim 22 (Previously Presented): The backup system of claim 21 wherein the storage for 
accepting log entries is located within the computer* 

Claim 23 (PrevicFusly Presented): The backup system of claim 21 wherein the stor^ for 
accepting log entries is in network coromunication with the computer. 

Claim 24 (Previously Presented): The backup system of claim 23 wherein the 
communication means is a network interface card. 

Claim 25 (Previously l*resente<?^: The backup system of claim 23 wherein the storage for 
accepting log entries receives log entries &om multiple computers in a network. 

Claim 26 (Previously Presented): The backi^ system of claim 23 wherein the network is the 
Internet. 

Claim 27 (Prsvicsusly Presented): The backup system of claim 21 v^^erein the storage for 
accepting log entries further comprises: 

a) a network coimection for accepting the log entries and for sending said log entries into 
network; and 

b) a server for accepting log entriea from the network and Sot providing the log entries to a 
log file on a log file mass storage device. 

Claim 28 (Previously Presented): The backup system of claim 21 wherein the stor^e for 
accepting log entries is a hard disk system. 

sf-l9320S3 



PAGE 20/22 ' RCVD AT S/23/2005 11:17:16 PM [Eastern Daylight Time] ' SVR:USPT0-EFXRF'1fD' DNiS:8729305 ' CS1D:41S 2687S22 ' DURATION M:(I6'24 



MAY. 23/2005 8:24PM MOFO 28TH FL 



NO. 289 P. 21 



AppUcatiou No.: 09/588,242 17 . Docket No.: 249212024500 

Claim 29 (Previously Presented): Tbe backup system of claim 21 wherein the storage for 
accepting log entries is a RAM-based virtual disk* 

Claim 30 (Previously Presented): The backup system of claim 21 wherein the storage for 
accq)ting log entries is a non-volatile storage. 

Claim 3 1 (Previously Presented): The backup system of claim 27 wherein the mass storage 
device is a hard disk system. 

Claim 32 (Previously Presented): The backup system of claim 27 wherein the mass storage 
device is a non-volatile storage. 

Claim 33 (Previously Presented): A method for continuously backfaig up computet data to a 
mass storage system, said method conq>rising: 

a) receiving write commands from an ^plication running on a computer; 

b) converting each received write command to a sector write having a sector address and 
sector data; 

. c) sending each sector write to a log-assisted disk; 

d) combining each sector write with a time stamp at the log-assisted disk to form a log entry; 

e) queuing log entries at &e log-assisted disk; 

f) communicating the log entries to a mass storage system; and 

g) storing the log entries in a log file at the mass storage system. 

Claim 34 (Previously Presented): The method of claim 33 further indtidiog taking a 
snapshot of the data stored on the computer prior to receiving write commands. 

Claim 35 (Previously Presented): The method of claim 33 wherein the mass storage system 
is in network communication with the computer. 
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Claim 36 (Previously Presented): The method of claim 33 wherein the mass storage system 
is located at tilie computer. 

Claim 37 (Previously Presented): The method of claim 35 wherein communicating the log 
entries to the mass storage system is further defined by: 

a) providing the log entries to a network inter&ce at the ccnnputer; 

b) using the network interface to couple the log entries into a network; and 

c) accepting the log entries &om the network at the mass storage system. 

Claim 38 (Previously Presented): The method of claim 33 wherein the step of storii^ the 
log entries in a log file is further defined by: 

a) detennining a sector address to be written to from a received log entry; 

b) searching for log entries having an earlier time stamp which were written to the same 
sector address; and 

c) deleting any log entries with an earlier time stamp which were written to the same sector 
address as the received log entry. 
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